Introduction
Laparoscopic cholecystectomy (LC) is the gold standard for symptomatic cholelitiasis. In experienced hands, it is a safe procedure with low morbidity and mortality. During the surgical procedure one of the most common intra-operative complications is gallbladder perforation with stones spreading into the peritoneal cavity [1] . This incidence varies between 6% and 40% 2,3. The risk associated with this complication has been considered negligible and remains somehow controversial [2] , but Khan et al., [3] confirmed the necessity to remove all lost gallstones during the same procedure, as much as possible with irrigation of the abdomen in order to avoid complications such as Sub-hepatic or Pelvic abscess, Granuloma formation, Port site infection [4] . Our work is in according with SCARE criteria [109] .
Case report
A 73-year-old man underwent laparoscopic cholecystectomy for symptomatic cholelithiasis. The intraoperative course was remarkable only for intraperitoneal spillage of bile and gall-stones. During the procedure the surgeon retrieved them as much as possible. The anathomopathological examination showed chronic cholecystitis. In second post-operative day abdominal pain occurred associated to urinary retention. The patient underwent plain abdomen X-rays showing kidney stones, and was treated with medical therapy. The patient was discharged on postoperative day 4th. Sixteen months later, the patient was submitted to Uro-TC follow up of urinary stones, which showed some peritoneal nodule with the appearance of neoplastic nodules (the biggest was located in epigastrium of 5 cm width) Fig. 1 . US-guided biopsy of the main lesion and the pathology showed inflammatory process. The upper GI tract and colon endoscopy were negative. After a multisciplinar meeting the patient underwent explorative laparoscopy and removal of peritoneal nodule. Pathological examination of the removed nodule showed a marked inflammatory response of a foreign body type, including giant cell reaction. Foreign material was represented by needles of cholesterin. The patient was discharged one day postoperatively with a clean wound. Follow-up was uneventful (Table 1) .
Discussion
Laparoscopic cholecystectomy (LC) has become the "gold standard" for the treatment of symptomatic gallstones. sions, reduced postoperative pain, and a shorter recovery time. However, limited visualization and the technical challenges of laparoscopy increase the risk of bile duct injury and lost gallstones. Since over 90% of split gallstones never become symptomatic, they often present as incidental findings on CT-scans. Particular locations, such as Morison's pouch or even intrathoracic stones have been described [5, 6] . It has been reported that 8.5% of lost gallstones will lead to a complication. Some risk factors, such as acute cholecystitis with infected bile, pigment stones, prone to higher bacterial contamination, multiple stones (>15), the stone size (>1.5 cm) and age, have been described [7] . Careful removal of as many stones as possible, intense irrigation and suction (10 mm device) and avoidance of spread into difficult accessible sites, as well as the use of intraabdominal bags and laparoscopic graspers are recommended [7] . According to Literature, up to 80%-90% of pigment stones contained bacteria such as Escherichia coli, Klebsiella pneumonia, and Enterococcus [8] . The mean time to abscess formation after LC ranges from 4 months to 10 years [9] . When a peritoneal abscess Faour et al. [10] Intra-abdominal cystic mass Surgical excision Lentz et al. [11] Perihepatic, Pulmonary, and Renal Abscesses Thoracic drainage Kim et al. [12] Retroperitoneal mass On open exploration a 5 cm × 5 cm retroperitoneal mass was excised Ragozzino et al. [13] Subphrenic abscess On surgical exploration a 3 × 3 cm mass was excised Pandit et al. [14] Anterior abdominal wall Surgical exploration and excision Moga et al. [15] Abscess right lumbar region Laparoscopic drainage Hussain et al. [16] Sub-costal port site abscess Surgical excision Grass et al. [4] Abdominal wall abscess Invasive drainage of wound Binagi et al. [7] Perihepatic abscess Laparoscopic removal Bedell et al. [18] Pelvic abscess Laparoscopic removal Noda et al. [19] Subhepatic abscess Percutaneous abscess drainage Pazouki et al.
Abdominal collection US-guided percutaneous aspiration Quail et al. [20] Chronic lung abscess VATS, pulmonary decortication, and wedge resection. Ahmad et al. [21] pT1a cancer -multiple tumor embedded gallstones on the diaphragm.
(metastatic gallbladder tumor)
At laparotomy, multiple tumor embedded gallstones were found on the diaphragm. Lee et al. [22] Subephatic abscess/cul de sac abscess/umbilical fistula/portal fistula/peritonitis drainage/drainage/prolonged wound care/prolonged wound care/antibiotic administration Peravali et al. [23] Abscess-subphrenic abscess with fistulous tract to the skin Laparoscopic removal Morris et al. [24] Dense mesenteric cicatrix causing ileocolic torsion and cecal volvulus Emergency explorative laparotomy and bowel resection Dobradin et al. [25] Fluid collection under the right abdominal musculature compartment Incision and drainage Bastianpillai et al. [26] Multilobulated collection in the right upper quadrant Explorative laparotomy and drainage Anrique et al. [27] Multiple stones incrusted of the pouch of the Douglas Surgical removal Chatzimavroudis et al. [28] Retroperitoneal abscess CT-guided drainage Singh et al. [29] Subhepatic retroperitoneal inflammatory mass Laparotomic excision of a 4cm × 6 cm retroperitoneal mass Arai et al. [30] Subphrenic abscess (possibility of a malignant tumor of hepatic origin)
Wedge resection of the liver and right diaphragm Papadopoulos et al. [31] Gallstones embedded in the omentum Removal during right hemicolectomy Rammohan et al. [32] Subphrenic abscess Laparoscopic drainage Kayashima et al. [33] Inflammatory pseudotumor of the liver Posterior segmentectomy combined with partial resection of the diaphragm Pottakkat et al. [34] Dumbbell-shaped abscess in the perihepatic area Open exploration and abscess drainage Hussain et al. [35] Abdominal wall abscess and discharging sinus Incision drainage and secondary closureof the wound Gooneratne et al. [36] Colovesical fistula Repair of the colovesical fistula Bouasker et al. [37] Subcutaneous collection Drainage of a collection containing a large stone Morishita et al. [38] Granuloma Conservative therapy Helme et al. [39] Abscess US-guided drainage Dasari et al. [40] nodules mimicking peritoneal metastases Laparoscopic viscerolysis Maempel et al. [41] Abdominal wall abscess Incision and drainage of abscess Arishi et al. [42] Cystic mass of the rectus abdominis Surgical removal Hougard et al. [43] Fistula of the abdomen Excision of fistula Stupak et al. [44] Subhepatic collection Percutaneous drainage De Hingh et al. [45] Rectovaginal pouch abscess Surgical removal Pantanowitz et al. [46] Left ovary granuloma (cervical cancer) Surgery (hysteroannessiectomy) Wehbe et al. [47] Mass in the right lower quadrant Laparoscopic removal Wittich et al. [48] Abscess in the pouch of Douglas Transvaginal hysterectomy for severe metrorrhagia and dysmenorrhea, through a colpotomy incision, 16 gallstones were discovered in the pouch of Douglas Shrestha et al. [49] Cholecystocolocutaneous fistula Excision of fistula Bhati et al. [50] Liver abscess/sub-diaphagmatic abscess/sub-diaphragmatic and right flank abscess Laparatomic excision/laparotomic excision/radiologically guided drainage Hand et al. [51] Anterior abdominal abscess with calcified objects. US-guided drainage, and laparoscopic excision Iannitti et al. [52] Subphrenic/pleural abscess US-guided drainage and laparotomy drainage Viera et al. [53] Liver abscess/Morrison pouch abscess Laparotomic excission/conservative therapy Van der Lugt et al. [54] Liver abscess/sub-diaphagmatic abscess Incision and drainage Van Hoecke et al.
Fistula with the right liver lobe Laparoscopic drainage Castellon-Pavon et al. [55] Perihepatic abscess Laparotomic drainage Koc et al. [56] Retroperitoneal abscess Percutaneous drainage Stevens et al. [57] Subhepatic abscess Laparotomic drainage Yamamuro et al. [58] Abdominal abscess Na* Aspelund G et al. [59] Hernia Removal during hernia repair Weiler et al.
Fistula in the left upper quadrant of the abdominal wall excision of the scar Papasavas PK et al. [60] Right flank abscess surgical drainage Van Mierlo PJ et al. [61] Subhepatic abscess Laparotomic drainage Yadav RK et al. [62] Diaphragmatic abscess Laparotomic drainage Hawasli A et al. [63] Abdominal wall abscess/subdiaphragmatic-subhepatic abscess Laparotomic drainage/CT-guided aspiration and laparotomic removal Pavlidis TE et al. [64] Sinus of the abdominal wall Surgical removal Albrecht RM et al. [65] Sub-epathic abscess/retroperitoneal abscess dissected in right scrotum via an indirect hernia
Percutaneous minimally invasive urological removal Colovescical fistula colonoscopic removal of the stone Narreddy SRet al. [67] Abscess surgery Werber YB et al. [68] Subhepatic abscess right thoracotomy and lobe wedge resection Yao CC et al. [69] Abdominal wall abscess lateral to the umbilicus Abscess excision Gretschel S et al. [70] Retrohepatic abscess and dorsal fistulation abscess drainage, stone removals, and fistula excision Battaglia DM et al. [71] Abdominal wall abscess Abscess excision Ok E et al. [72] No complication surgery (during repair of an incisional hernia) Walch C et al. [73] Fat necrosis posterior of the rectus muscle Conservative treatment Bebawi M et al. [74] Bilateral inguinal hernia with incarcerated right side with gallstones at the fundus of the sac attached to the inner wall Gallstones removing and bilateral reparation of hernia Castro MG et al. [75] Cutaneous fistula to the umbilicus and elimination of biliary stones through the urinary tract.
removed by cystoscopy
Ong EG et al. [109] Cutaneous sinus at the umbilical port site flexible cystoscope Chopra P et al. [77] Subphrenic abscess, cholelithoptysis and pleural empyema antibiotics Frola C et al. [78] Subcutaneous and mesenteric abscess in the periumbilical region Surgical excision Zamir G et al. [79] Subphrenic abscess/infections at the site of the previous epigastric trocar/subhepatic abscess/subhepatic abscess Percutaneous drainage/incision and drainage/percutaneous drainage, Groebli Y et al. [80] Subepathic abscess/right iliopsoas muscle abscess and right abdominal muscles abscess Diagnostic percutaneous incision and open surgery drainage/diagnostic drainage and open surgery drainage Sinha AN et al. [81] Subphrenic abscess na* Parra-Davila et al. [82] Retroperitoneal abscess dreinage ct-guided Petit F et al. [83] Subhepatic abscess/obstructive cholangitis (complete irregular stenosis of the CBD, no gallstones) ultrasound-guided aspiration and antibiotic therapy/cpre (died for septic shock) Lutken et al.
Fistula in umbilical port and in the right upper port/bladder abscess fistulas excision/cystoscopy and bladder abscess excission in laparotomy Patterson et al. [84] Subphrenic abscess and colocutaneous fistula laparotomy and drainage, closure of the colonic fistula with a GIA stapler and gallstone was identified and removed Memon et al. [85] Psudo-liver abscess (Pyrexia) Conservative treatment (Antibiotics) Whiting et al.
Subphrenic abscess percutaneus drainage and stone removing with adaptation of routine urological minimally invasive techniques Vadlamidi et al.
Implanting in the ovaries wedge resection of both ovary for policystic disease (yellow globules in both ovaries mimcked tumor deposits) Lauffer JM et al. [86] Intraperitoneal abscess located between the right liver lobe and the anterior abdominal wall laparotomy, removal of the gallstone, and surgical drainage Decortication, drainage, and removal of the stones. Pfeifer ME et al. [91] Chronic pelvic pain associated with ovarian cholelithiasis Diagnostic laparoscopy followed by laparotomy with lysis of adhesions and removal of three to four dozen gallstones Sichardt G et al. [92] Pararenal abscess Open surgery excision (sepsis, patient died) Stevens GH et al. [93] Left lobe liver abscess and right lobe hepatocolonic fistula US − guided drainage and open extended right hemicolectomy, resection and removal of the retained gallstones Huynh T et al. [94] Numerous small gallstones were discovered impacted on the bowel wall and mesentery
Laparotomic exploration and removal of retained gallstomes
Neumeyer DAet al. [95] Pleural effusion Thoracoscopic evacuation of the phlegmon, removal of the spilled gallstones, and repair of the diaphragm Rosin D et al. [96] No complication found in a hernia sac. Ponce J et al. [97] Intra-abdominal infection and/or inflammation dreinage Freedman AN et al. [98] Incarcerated hernia and an associated abscess cavity miming abdominal wall tumor and subsequently superficial subcutaneous infection
Open surgery herna repair and abscess drainage, incision and drainage the infection site Rioux M et al. [99] Mass in the omentum extending into the anterior abdominal wall and subepathic abscess in the right posterior pararenal region miming tumor mass US guided biopsy and conservative treatment (antibiotics) for omentum mass/drainage of retroperitoneal mass Shocket E et al. [100] Abscess to the anterior abdominal wall in the right lower quadrant incision and drainage
Carlin CB et al. [101] Abdominal wall abscess excision and biopsy Mellinger JD et al. [102] Abscess of right flank in the region of the inferior lumbar triangle/abscess adjacent/persistent sinus Incision and drainage/Incision and drainage/resection of the lath rib Van Brunt pH et al. [9] Subhepatic abscess CT-guided needle biopsy and conservative treatment (antibiotics) Gallinaro RN et al. [103] Abscess in the posterior upper right flank and subsequently persistent sinus tract
Incision and drainage, open surgery sinus excision
Leslie KA et al. [104] 2 subphrenic abscesses and subsequently a right empyema open surgery abscesses drainage, percutaneous empyema drainage Catarci M et al. [1] Fistula in epigastric port and abscess in direct contact with fistula explorative laparotomy, abscess and fistula excission Eisenstat S et al. [105] Abscess na* Trerotola SO et al. [106] Subhepathic abscess percutaneous abscess drainage Dreznik Z et al. [107] Trocar sites abscess drainage and stone extraction Nicolai P et al. [108] Gallstone in the left iliac fossa surrounded by omentum and eroding into the sigmoid colon/sinus in umbilical porthole explorative laparotomy, stone removing and repairing of the sigmoid colon/sinus excission Na: not available. or fistula formation occurs months to years after LC, a diagnosis of lost gallstones should be considered (Fig. 2) . The abscess formation associated with lost gallstones can mimic other causes, such as soft tissue sarcoma, malignant lymphoma or, as in our case peritoneal carcinomatosis.
A careful literature search allowed finding 114 papers, reporting 198 cases of complications related to spilled gallstones. The distance from operation to symptoms onset is ranged from one week to fifteen years after surgery. Clinical presentations has been the following: incidental finding in only two cases, pain in one case, abscess in 87 cases, sinus or cutaneous fistula, bowel or organ erosion or fistulisation in 18 cases, in 7 cases no treatment or only antibiotic treatment was required, in 44 cases radiological or surgical drainage, in 56 laparoscopy or laparotomy was needed (Table 2 ).
Conclusion
Spilled gallstones are associated with uncommon, but significant complications. Serious effort must be made to prevent gallbladder perforation, and accidental stone spillage should be promptly recognized and properly managed. If spillage occurs, clear documentation and a high index of suspicion for complications should be maintained for early recognition and treatment of complications from this surgery (Fig. 3) .
In our case, the history of laparoscopic cholecystectomy sixteen months prior, along with the finding of peritoneal nodules, made the diagnosis very difficult.
The radiologist plays a critical role in recognising these complications, but, when the radiological investigations are equivocal, diagnostic laparoscopy is recommended to confirm the diagnosis.
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